The presence of an antifungal agent in the broth of subtilin cultures has been reported (1). It is not unusual in cultures of aerobic spore formers to find several different antibiotics present. Often, these have been related polypeptides, which have different biological spectra of antibiotic action (gramicidin, tyrocidine, etc.).
This paper reports the isolation and properties of a fungistatic substance from the cells of a culture of Bacillus subtilis 370, originally obtained from the Western Regional Research Laboratory of the United States Department of Agriculture, where it was used for studies on subtilin (2) . Under certain cultural conditions, fungistatic activity is produced which is not due to subtilin. The standard assay organism for the fungistatic agent, Trichophyton sp. MF 301 was not inhibited by 200 jugm. of subtilin per ml. of agar. The antifungal agent has tentatively been named Mycosubtilin.
METHODS AND RESULTS

Conditions for production
Submerged aerated cultures of B. subtilis 370 were grown in 250 ml. flasks containing 50 ml. of 20% beet molasses with 0.8% (NH4)2HPO0 and 0.005% MnSO4.
4HO on a shaker rotating at 220 RPM (3) . The production of subtilin proceeds at optimum rate at a temperature of 340 C., but a temperature of 250 C. was The results in Table I represent a typical extraction from a culture produced in beet molasses medium, which had a moist cell volume of 15%o.
Properties
The white crystals are practically insoluble in reagents, with the exception of pyridine and 70%o
ethanol. They are very soluble in the former but show only limited solubility in warm 70%o EtOH.
The antifungal agent crystallized readily from the latter upon cooling. The crystals are soluble in justed to pH 6.8-6.9 with NHOH and brought to one liter volume. The formula for the semi-synthetic medium and details of the procedures used at the Western Regional Research Laboratory for production of subtilin were disclosed to us by personal communication.
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Downloaded from http://www.jci.org on October 20, 2017. https://doi.org/10.1172/JCI102180 Table II . Aspartic acid, tyrosine and proline were found to be present by microbiological assay. The natural isomers of the other amino acids listed, with the exception of norvaline and norleucine for which no assays were available, were not found to be present by microbiological assay in concentrations exceeding 5%. The microbiological assay for aspartic acid and alanine is not specific for the natural form. Therefore, it is not certain which isomer of aspartic acid was present and it was demonstrated that the D form of. alanine was not present. The tyrosine content is adequate to account for the ultra-violet absorption band described above. It is interesting to note that tyrosine has not been found in subtilin, the other amino acid-containing antibiotic produced by B. subtilis 370.
Aspartic acid accounts for nearly one-half the molecule and one-third of the nitrogen. An ad- Ustilago zeae 1.5 Trichophyton sp. 1.5 (N.A. indicating no inhibition) * The yeast spectrum, Table III, and the fungus  spectrum, Table IV , were streaked on yeast extract dextrose agar. The results indicate the smallest amount of crystalline material required to cause complete inhibition. Although mycosubtilin is insoluble in water, it does not precipitate when a 10 mgm./ml. solution in hot 707%o alcohol is added to liquid agar to make a concentration of 1 mgm./ml. Toxicity Toxicity was determined by the subcutaneous injection of mycosubtilin into white Swiss mice weighing approximately 20 gms. each. For injection into mice, a solution containing 2 mgm. of agent per ml. was prepared by mixing an alcoholic solution of the crystalline material with 20%o aqueous gelatin. Deaths were observed following single doses of 1 or 0.5 mgm., but single doses of 0.25 mgm. or less were tolerated.
It was impossible to demonstrate the agent in the blood of injected animals because of the neutralizing effect of blood serum on the antifungal activity.
SUMMARY
A fungistatic substance has been isolated from the cells of B. subtilis, the subtilin producing microorganism. A method of extraction has been suggested by which crystalline material has been obtained. The white crystals, having a melting point of 256°-257°C. with decomposition, yield amino acids following acid hydrolysis. The new antibiotic has been named mycosubtilin.
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